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fMYTitie- THIN FILM DEVICE HAVING COATING FILM, LIQUID CRYSTAL PANEL, ELECTRONIC APPARATUS AND 
* METHOD OF MANUFACTURING THE THIN FILM DEVICE 



(57) Abstract 

Liquid is applied and subjected to a heat treatment to form 
one thin film among an insulating thin film, a silicon thin film and 
a conductive thin film constituting a TFT. A substrate is 
spin-coated with the liquid which contains a thin film component 
and is supplied from the coating liquid storing part (105) of a 
spin-coatcr (102). The substrate to which the coating liquid is 
applied is subjected to a heat treatment by a heat treatment untt 
(103) to form a coating film on the substrate. If, further, the 
coating film is subjected to laser annealing, etc., one of the film 
qualities, crystallinity, denseness and adhesion is improved. If the 
coating liquid or resist is applied by an ink-jet method, the 
utilization efficiency of coating liquid can be improved and, 
further, a patterned coating film can be formed. A thin film device 
which is low in cost and has a high throughput can be obtained. 
By manufacturing TFTs with a manufacturing apparatus having 
the high utilization efficiency of the coating liquid, the initial 
investment and the cost of a liquid crystal display are significantly 
reduced. 



105 

s 



106 



« 91 HE 



107 



108 

s 



toi 



(02 



T 

103 



104 



101 . . . loader 

102 . . . spin-ooater 

103 ... hsat treatment unit 

104 . . . unloader 

105 ... coating liquid storing part 

106 . . * control unit 

107 . . . taeiperature control unit 



108 . . . evacuation ayatem 



(5 7) mi 

^^«It5:t(at3Mt^o xe>3-* (10 2) 

mU^ffi (10 5) fr£&iiS£tl*u ^J3^^=&^tf^$:S^±^^ tr>u- 

h-r^o mmmftmifiZiitzmmz, mmm® (103) jctmlji£*u g& 



AL 




ES 




LR 


y^y 7 


SG 




AM 




F I 




LS 




S 1 




AT 


h y r 


FR 




LT 


9 17-7 


SK 




AU 




CA 




tu 




SL 


> J 7 


AZ 




G B 




LV 


9 V<?47 


SN 




B A 




G E 




MC 




S Z 


x 7 y K 


BB 




CH 




MD 




TD 




BE 




GM 




MG 




TG 




B F 




CN 




MK 




T J 




BG 


y r 


GR 


*y i/^r 






TM 




B J 




HU 


y- 


ML 




TR 


h A^ 


BR 




I D 




MN 


*yXfr 


TT 


h y k * h/<^ 


BY 




I E 


7 < /v 7 > K 


MR 


*-y 9-7 


UA 


997<<-r 


C A 




I L 


>f X 7 JXA- 


MW 




UG 


v$y? 


C F 




1 S 




MX 




US 


*® 


CG 




I T 




NE 


^ *y x- — A' 


uz 




CH 




J P 


a* 


NI- 




VN 




C I 




KE 




NO 




YU 


=L-zf*7?7 


CM 




KG 


*A-***> 


NZ 


T.^T " 7 > K 


zw 





WO 97/43689 PCT/JP97/01618 

1 

w m m 
vs^i w * * ffl ^ * ^Rvm^mm c w r £ o 

SiCHtil^^^iltifig^nSc 121 1 7 CTFTSi6 0©£ggfl£^ 

K S2. • • • Sn£. ff#!Pl£ffii&£ft£«»©£ r - h it &^E{I^££ 
GK G2, • • •GmO^xMOiHiiil- TFT6 1«^ti^o 
^©TFT6 1 ©V-X®lifcfcV-X&£&^£*U KU>T > astasia Sffi 6 

&7£l£*-f ^ >^'fI^(3So^T, TFT 6 1 £fl*LTii3ia&6 2CEpflQ£ft 
6o iftllfcJu li^m@6 2i:±fci£m^i (m^-e-f) mvnmz «fc t) 



WO 97/43689 2 PCT/JP97/01618 

X MiTFTSi6 0©3X Mc*§ < LTl^o L-T T F TStS 6 0 CD 

TtJ:(3i^t^CJ:T\ T F T*fi 6 0 ±lzBl&ZtiZ z t Z<DM 
frlz&ftiz, mm£.7TsmW<Doz h<D<£lz£&bZ T F 7&fo<Dnx r®fj£-#j^ 

Cl d T* T F T li N iii s #m/l> V-X, KL-f >St>*^-v^;um^?:W-r 

Cl©^«^^lig©o*>©|g^©^fi)c(wli N -feCNPCVD (Nomal Pres 
sure Chemical Vapor Deposition) ZltlMm #{£l^£#>(c, LP (Low 
Pressure) CVD^PE (Plasma Enhanced) C VD tm^ £ *i5o #JiJfT-fta 

©vU3>M4»> PECVD^LPCVDtTM^tl^o ZCD^Vzi 

>ic^lt^ *>?r h' — ^y^/miz^^^^^mx-r^ 

cvDmmizx*). ^mm^-y^y^-Dymxmm-r^^mmm^n 

izzt&MtznQmmnmz-fr*), ^m^n^mmmm^^wt bx®m®m 
^hmut^o $*>iz, n&mmmwz'&s nzmm,, mmm, mm. 
^> hcDMizmRftmmznzztiz&io, $,mtn£(Dmmtfte$ti2>o z.otz 
ftmmm^zxn-n&izwmtz&wtf&t), z»-7y htz$>mR&$>2>o 
ztz, * xy-Rib&Hmm.*?^ *v h'-^y^^m^^^izM^mmmmz^ 

mwz&, r^xT©£fiSu ^;f><D3i#mu ^^yomm^m u*>jt*> 



W0 97/43689 „ PCT/JP97/01618 

0 

8^xgCffl^5>n*^©»)tllllK:A>t)4<K3^ b&#&£LT> 



WO 97/43689 PCT/JP97/01618 

^©ifjg£i£ £HffcT -5 Z £ C $> z o 

&t&tzm%¥mtTzz£ifi^gznm7 : >*4ZRv%h&m^itmm/i* 

¥m&&mm-rzzttz&z> 0 

em©^] 

^tsmmm^nm^^^mmmmmm^^tznm^^u xz$>^z. 

MfetTZSviTi On Glassflg£|&<) CZMmztiT^ZZ tZftWittZo 
£©»«5^W*©*Ut*i£fci\ 

£Spin On GlassM£l&<) 



WO 97/43689 r PCT/JP97/01618 

5 

i/ mttZSvin On Glass (SOG) mtWbtlX^Z „ L 

a»u %msoGm£&M77X^mmiztti,xx-v3->y£tiB<, i^so 

^n*>oi^ii^cti i <Dmmm#ttiZtixmt>nz s io^oMictB 
#&£tix> Huiam i ®$fcmm'&£*)i)Z(DRmtfmft££hx^%zttiW£ 



WO 97/43689 c PCT/JP97/01618 

0 

C©¥*<*JI*\ g 1 l (DIHJ: (5 fcSEflCTS 2 ©*M& 

huI2v u u >^K±t=x ^na&^rji ^g^gg-r *xg^ 

-ft>©llM U:*->*Tt»&»§Sfi©i8£) N >f;r>©lra& x >f*>©ism* 



WO 97/43689 PCT/JP97/01618 

7 

^c.nfcjs^j*si« (ma ioot;gitoas^) s-e-fc&tCx ±M©tsi, 

•5 o 

filB^2MSXfi^{c N iHliES«©Sl£#2 0 0 TOTtft £ #&ffc 

IS©3tRi&ft£ 1 0 0 o C&T£-r6i:&^o ftCx I T OJiOib^iiJII^ 
z<Di&Wmm&m*fim%&&1rZ£.lt. -f>£?£A (In) (Sn) 



WO 97/43689 PCT/JP97/01618 

8 

Z(Do>?? MStt^TIf ££#>U£ X I TO©3>^^ h®lc x 



WO 97/43689 PCT/JP97/01618 

9 

g©;^-->$r*gfi£±tf i:* s T-#^o Vi/7Y-?77 h<D® 

&(D{&\,^mn&7^v tnzui/7 v?7?%fcf&tz>&^ti i m<. ^tit^ai 
it** - - > ^naftoDffiT" £ t? * s o 



WO 97/43689 PCT/JP97/01618 

sudJi postal *\ T»ffl9 «cisia -r s "fjphwjb raigjjSM t . mTmrnrnmrnm. 
^Mfct. ffii3±JS«Jigi«tfiii&fccfc^^ 

HtflB#St4^^^^m©a®±^H(is3#mt4^1I*^^^tl^o 

Tx tuiBajimtiM^iiiii. mtz.tmmmfflmmm(Dmm±izmm$ mm±m 

S}8B7^t^7 h ■J^^^fiiituiB^lqlStfiP^CMA^nfeMai^x 



WO 97/43689 PCT/JP97/01618 



WO 97/43689 PCT/JP97/01618 

EI3&, ^ri^MTFTCDftrMT'&So 
H4tt, 3a£**#MTFT©WiiB0T?fc-5o 

*i©»r®ElT-&3o 
*i©BMEl-?:&6o 

11311 Ell 2©M^^^ST©^ fcT>n- h&©tt!H£^-r«l&g£8J0 

"C <£> •?> o 

131 4&. **Wt«fc%f||s©?«i*:^^g©tt^HT***o 
il5(t 01 4C^-rffl[i*:^Sa©3P^i&^:0T-&So 

m i 6 ti x ei i 4 iZKtmfrmitimwcDffift&*mx~$>z>o 
mints «[S^nfi*«fiKt5TFTS«&^-r0T-fe-So 

mi 9(i, eii 8©i-i' mzffi%T2>®.wz*wmbtzmffimx'$>z> 0 

M2 0 (A) ~El2 0 (D) ii. Ell 9t^t7^r^ 7? h U **gt6©& 



WO 97/43689 PCT/JP97/01618 

^7? & & ^ -r ara 0-c- & £ <, 
02 ii±, 02 oiz^tz.mvxmz'n o&JLm*Ktmmm-(:&z> 0 

SI 2 3i±, 022OII-II' ^£$^"f £&MT-©#r®0T-fc£o 
02 4li, 02 2{Z^-T7^7 l >f h »J ^^^^jgitrSfcifefcoT, 0 
2 OH^-rxgw»t:fT-5Sxg*^-r»riB07j$>-5o 
02 5 (A) x (B) tt* it»'JSn c *^fl^O||J£^J©3>^^ 

12 6it 02 2©I I - I I ' «tfflS-rS{iST*taWTLfe*«WtZ)^4|| 

02 7 (A) -02 7 (E) 02 6 t^r7^f-f h U **£IE©$£ 

02 8 (A) -02 8 (E) fcfc, 02 7 ®XgKg| #^#$£iS«scft£X;g:£^ 
■T»TiS0T$>So 

02 9 (i, #«W0£5ft^lC&aftg^ffi7'£7 t -f l/v h 'J 

030 (i. 029©III-III' iUr*g^1-5&gT©»r®0T-<JD3o 

03 1 (A) -03 1 (F) tt, 02 QtzfrsTT'pTj Y 'J ?7>mKZm 
iif £Jz&£oT> 02 7 C^rxgJilP*t:fT-5^xigS7rN-rWfiS0-C&So 

e s ^ fig £ ft t ^ 3 is m m ® <d - as £ * u t ^ r ¥ @ 0 t* & £ 0 

033 li, 032CIV-IV ll£ffiMST*ttBT©»riB0"C&ao 

03 4 (A) -0 3 4 (D) it, 03 2 ^ =r >{ h U ^^StSSK 

it^i:^fcot, 0 2 7 t^-rxgj^Rtfr-5^xSS^"r»riS0T&-5o 
0 3 5 fcj\ *«M©^7||JlSWIt:^*fftga^ffl7 , ^7 t -f 7^ h U 

EiiiBfifc$ftTV^li5RTS«©— SS*ifi^UT^1- 5 FjS0"CfeS« 
03 6tt, 03 5CDV-V 8CffiS*a&ST<Z>»iiBEIT-&3o 
03 7 (A) -03 7 (C) 03 5l:^t7^f-f77 h y 



WO 97/43689 PCT/JP97/01618 

14 

H3 8 (A) (B) ^0i©ilOil(:i5ii^ffl7^f^77h 

H3 9 (a) , (b) ttmmRv*§mBM(DnMm(Dzi>tr/7 h*-;^ 

£ £ ^ *i ? titfc * L T ^ -T ^ »r @ H T* £ 0 

c ^ £ n ifig -r £ tz &> <d m & (o m m ] 
i*T*m%zmmiz&'5^zmi, <mw-t z> c 

w, i mmm 

TFT Z^tsmmrsU XO) 2 otf)S*l$$jg0!l£> 1*1 3 H 4 tc^ft^ft 
m 3 fct3 7*1/ ^0^£Hr> U n >£ffli^£ T F TtDSiliT'fe'So 

fcV-^i^l 4SSVKb>f >fS«l 4D£, *iie>®IIS©?-**;i/f5SiS 1 4 
3®f|g B H B i/UD>Il 4©.ht^-h«felgKl 6, £££^©±11^- hi-fi 

Mfiiii 6t:^jE«$nfcMpaj*^uT^ 2f!B3i«jgfr&&&ig&&i£2 2# 



WO 97/43689 PCT/JP97/01618 

15 

±^Tife^M3 2 #JFM£*U *£>±C|};Jl!f| 'J 3 > T F T #ft>f&£ft3 0 

£*l£o h**13 4©±CfcS\ l^g^'Jn>©ft^;«3 8CM 
M38S, 3 8D* s J&J5lt£axT^*o IMI4 0^ &miH^Jf 4 2 

3 8Sti^{:i^ti§o fc*>\ &JgfB&Ji4 2 tv—zm4 4 £&[B]B#(C 

-f >^/H3 8 SRU3 8 D * ^fr^t&Z 8 C£{£M-f 

mzmix, mmmm2 2 h v-x&2 4(Dmm%m®z>m&£rz>z twzt 

Ch^T^^o |2 4©&**#S!©TFT£:fcV>T*K BBP*IrI±s BBfc&in;© 

c:ne>cDak^*aSttv>rn*x 03*fcttia4©s*flijgtc*rt"Cx tft* 
TUcDnmmT-i*. H3, i4t^tfcniiii^$Mt§Mii^> 



WO 97/43689 PCI7JP97/01618 

16 

m i ttx £ ^ t Mm -r * c t (c j: & * tf&iit is * -r * 
£bx, #';*>7if> (s i-N<s^ft*-r*w^©tt«!"e»*) s^ifsc 

^#T*£3o #U $/5if>©ttfcofcJU [S iH 2 NH] n (ni±IE©S«) T<fc 
t)x tf'J-^Ufc Kn^if >i:im 0 ^©iKS&fcJ:. m*K (#) it? r^*** 
»^>^if>j <zmo D n£TTf5flfc£ftT^5 0 &*>\ [S1H2NH] n*©H#T;u 

3 © # 'J v 5> If > £ b > & £©«#£ lt v m&± tzM t K * f > g 

s io 2 cifbt5o 

JttSfllfcbTx ^^nfcg^t:^«ig-rs^hT-*e»Mi:«:-5S0G (Spin-0 
n-Glass) BLZmf 53 iOSOGIii, '>n*1*>*S£-£g;fc#|jg 

fc-rs^U^-T*. 7;^;H§tt §tis O G J: 7;^;i/S^^fc^^« 
SOG^fe^ bTffiffl£fta 0 S O G/g£{i^±Hfc£B 

fi^^LTLS I©SIS»JiaK£teffli*ftT^;&o fIS0Gl(ii|77X7j| 
Si3^LTi'yx>^^ti^< , MIS OGHIi^f A©IIT*^7 y *#$g 

>^*ai*«JSh f 5 S 0 G&Wft©&^IKfc:T JfcfifcT £ * ©T-fc 0 > Z <D& 

1 0 2 txvxmfiL&mmt** zt>n 

1 0 2T'&> Ell 2t^tiat, ^t 1 -^ 1 3 0±£3£4E1 3 2**H$flR 



WO 97/43689 PCT/JP97/01618 

17 

5t£*U x-f 7^>V 1 3 4©y X;H 3 6 <p£#U ^if > 1 3 8&m$. 1 3 
2±(:iT^tiSo mTZtitzXV is?V> 1 3 8 ligte^ifeg&fc:® 1 2©<fc? 

CAftfcftfc'K 01, 12 1 2£^f*##mgPl 0 5C&g£ftSo *y->7 
-»f >©*!£> Mt£. *i*:«^SP 1 0 5a»£>tfcf&© 1 4 0 i&^lTr^ 

1 3 4 iz&ifegn, mk±.^m^^i\^o ^r-^nooisii 

CfctK HIl 3 t^-r«t-5t, #U ^>^if > 1 3 8^**7X1^1 3 2©±®C 

1 3 0©iHiteiS[-^iHiiEfiFBaH:x ei i £*ff&J»ai i oe-cftjaisfu »j>R3t i 

OOOrpmlT'HfetWU .1 0 0 0 rpmt2 O^gftfil^^ £ £ 

00Ai:45o SC^ #7*&t6l±f!M!!iJIgPl 0 3fcia&£ft. tK^M^SI^ 
-eSJgl 0 0 - 3 5 0°C, 10-6 0^PliJ!lI$^ S i O2(zgfi££ftao d 

©f&4M&. iagf&HWSBi o 7T-$ij^i^tL^>o o 3&, ^*m«s»iis 

IHWi^t5J;9i:, f&MSgtfl 0 3©:l£^^rt©£«JKg*fcft# 

££$B5£7kS^>^-^&£#^£1~3£^ £fcxt'>^-* 1 0 

2 iiSM&gffi 1 0 3 Iz&W%WlM 1 0 8 MSffcS. ill^tiM^M 

1 1 C^t*^^Oi^iMM^i!t f*©CVDiiCJ:b^lT. 
m^£©^$C#;fc£o ^©ft&fc «fc DtSI^iO^^ YZXWz&ffiTZ 
»mi6, Ef§ll&!§lgg2 (K «illi2 6©^T©^M$:^lir^-^A s T-#^o 



WO 97/43689 PCT/JP97/0K18 

1 8 

t^o m 2 izmtmrnt, m i c^t^to^iai i o 3 ^im t«wgcD^ i © 

MLSgB 1 0 3 Ai:, 7>D-yi04 ^©HaiC N gf§ 2 OftMfljgffi 1 0 3B£i£ 

Ltzmmmomz, m lcawagsj 1 o 3 AT-fDiiisgi^t^ 00-5 

dtUdettK Mte8IKl 6fe^©«S»K(i. El 1 ©MM 1 0 3toi 

&mimizm\sxwz.&. m^mmiz\t^xM^mmm,xm^ti^ 
cvDmafiififflfflisB^itib. nmtteTFT&m#£tiz>m'&iz&, tft 

S4©TFT«atfc::i3^TfcSu T*fe«5SJBI 3 2 , ^'-h&iI3 6, 

m 1 £tzi±m2 izmt£ftm® i g& 1 0 5 1*3 tsm&n 3 lt. >j 
m^mz^m^fih^^^y%i^(D%tm\±, mzixo. oi~io//m©&© 

^fflt^ch^-ei^o ^©^'Jn^&^CJiagli, g*p£ft£*>'Jn>j!g© 
*1J£©*>©# 1 0% N 1 0 #mWT©&©#9 5 :Ofig®5''Jj 



WO 97/43689 PCT/JP97/01618 

19 

;i/#^£8cf ft&o 

MISS 1 0 3 Ifcli^ 1 OillSli 1 0 3 ACT, SS^HfiSIKSfifc© 
C «t !3 j^^b £ ftfc > 'J u >JH#S*£CBe££ ft 3 = 

*w, KD^mu i o 3 AT*©*M&aifi&<fc t)S^a*t?ttftisi-*o 

c©!6 2©*M&3W 1 0 3 BiciTliJggMM-f 3£ 16 1 ©tMMSB 1 0 

H15©s£Il^g{i, D-^'IOK ^l©Xt^>n-^102A, ^ 
mffi 1 0 3 A. ^2©#Mffl38B 103B, i2©7t:>3-^ 1 G 2B, &9&m 
SB 1 0 3M7>D-^1 0 4£>T >7-f>iiltl^o ^ l©^t:>i2— ^ 

^HM 0 5 AtfH KDftmffi 1 0 6 A ft So |20Xt>3-^l 

1 0 5Bfc£2©#JfWgBl 0 6Bi:* J il$tiSo 
0 5©Slji4ffiffl-rft^ n-h\ T>D-K©lal{fikA $ llairoj«*©Tv * 

@6Ml^§(t 0 5©*JK«ll©m2©jtt«ia«Pl 0 3B£> ^^^fli 



WO 97/43689 PCT/JP97/01618 

u U 

Sfc#&£ 0 mGtpvmmm® 1 0 3 £31 2 ©MM l 0 3 BtZ, -o 

®&mm$X*MR\ bt^^o c ft fc-o® Magpie 

y =3 7 izmTo cvDmvi' y 3 >mzmmtz t # u± 

^y^>7> (SiHO ^i/i/^ls (Si 2 H 6 ) *%WX\Zi/i' 
7>-^h'j^>^> ( s i 3 H 8 ) te£(D-m®;<Di'7 >£fl3^&o ^^>^©^^li, 

111. 9°C, i^>-7>#_ 14. 5°C, hU^^>^5 2. 9 
°C, ^ h^>^> (ShH.o) #10 8. l°CT-fc6o ^^>-7>^^>fci: 

^I7(3i5UTs n-*'2 0 lT-^-fe'y h £> #5 * 1 #^o& ^ fcB£ ti 
TD-h*D^i2 0 2 £8S&£tU d-Kd«^I2 0 2&$M=£§7 1 1 (z 

ttii:%ot^§^tf>3-^ 2 0 3tc*£ifru b «J h »^>7>^^ 

2 0 7fre>r r 4 *^>tf£^LT#^*g&±C^;fr£*i£o *£>D-h$2 
0 3T'iilD^^l 0 0 0 0 0 rpmT'»ipf,2 O?J>gf£#0£U h 'J 

!EE;fr£I^IIJ&£&oTt>£!g 1 ©gMMBfl2 0 4 £ilt> lc«a&£*U 3 0 0 - 
4 5 0°CT&1 0^Ma^nJlJP*^l 0 0 A(D*> >) zi ymtfBtftehZo & 

(is iJ^z&m±mtttibm&&.£t£^x\,^m2 <Dmmm&2 o 5 cu&i£2 



WO 97/43689 PCT/JP97/01618 

21 

(UDs ^U:3>m#l£ B !<b£*i&o il^xmmtu- Kn y£^2 0 6 

CIt:i^l2 11li, 2O0D-FD^^2O 2, 2 0 6 lzmffi.<*tiZ> 
l&bs ^b->D-hgP203, g§ 1 , 112 ©MM 2 0 4, 2 0 5 

l£©It 2&T*l£/iJc-f £©#H£ b^o *LT7K>3-^ 2 0 3> If? 1 © 
a&M3S&2 0 4£7jc&2©*MagSB2 0 5&, &mmW2 1 1 {Zct 
*u ^rSte#fflm©ME#Sl (1. 0-0. 5HE*1J£) #&8£ft£ 0 2/5> 

*S i/7><Dft&Wi& (TLV) ii5ppmTfeDs 2/ > tji ZUVKD is 5 > 

0 3, mi, us 2 ©awns® 2 04, 205 tzmm$tizm%&w2 1 1©^ 

12 0 1-2 0 7ttSl>tcy- b;s;i/:/T-jg^£*u #*YtLfcS'7>5S;&s2o 
©D- KD * *££»Eft&i;&^J:'3fcx :*f7;*£*R©JfcSI8fc&7- h^l/^ 

Xf>3-^ 2 0 3(D^Wmtm 1 2 fcfc&lqll; 0 7 K:fc^T#7 
+ ^^57f-^OjS!fc^ ffi&$Jffllg|!2 1 0T'#J$J£;h,3 

>£{£ffl-f ££i*fci:-4 0°CWTa*U<tt-6 0 o ClUTi3#]$£ti3o 

^^7>^b'ji/7>o§fai2 0 8m70 (ia^*r) &is£fiij«2 

5?^7>^hiJ^7 UTS^t cn^O^J: t>4£i> 

$^J0. 4fiE> ^^>7>©ltEiifE, -4 0°CT'^0. 3 MEt^c: £:£ 



WO 97/43689 PCT/JP97/01618 

22 

X fcr>n — * 2 0 3 1 , £ 2 ©UMi&JlgP 2 0 4 , 2 0 5 ^rS 
JOE^SI h L X & «t ^ o MK.&MX teVi/^ytz ¥(Dffi&Uf§. #± 

Jitai ©MHO C«EttiCt§52IMi:L, b £ hV 7 > & £ £ #J £ I£ 

itsi^tti^tsc l^o £©&&§&#;* »#*4mbb2 1 
2 izxmmznzo 

tit, Xt>3-^ 2 0 3^1, 0 4,2 0 5©fl3Bfc:# 

gi-3^>#x*> N grnggs 2 1 l-c&asftSo 

>f< r^it mjfm^ii §Y>7^f >^i)t^of$)^o ip^, m 7 com 2 ®$m 

m$2 0 5 i:D-|>'D'^g2 0 6(DP^(:, Hll©;*fc:>3-hgfll0 2RV$b 

18l:^^t, :>'Jn>ttttf6 2©aM&Jias2 0 5 T u-lf T--;Uc«fc 0££ 
flUbSftSMSg;-^ ia7©gR©»fls£:|gi;T&*o ^f^tifci/'Jn> 
*tr>n-* 1 0 2C43^T* #y*>7tf>^ffi«©SOGjK#£*Sft 
3o »:i:IHl®10 3t:i5^T, £*£ftfctt*^fe«IBC&j££ft*o 

X t?>3-* 2 0 3, 81, SB2©*M&38B2 0 4 , 2 0 5it HI 7 i: 131*8 £ 
^?Stt:tf;*&ffl&©ttEl*!R"e**o 0lTttK6«J8t©^t>3-^ 1 0 2RU 
tm&tiH 0 3&#ET-fco£*\ 6g8©2ggTfcfc^rSte#;*flH£i©«E#!ig 

m 8 fc: cfc *) Jfc#£ ft* D ^ >Ktt. ii/'J3 >Ig©± t ^r£!4#ia^T'^ 
ti&tztb. ±mzm£ti%ZtifiteUo'&iX, TFTm : ?<Dft&* 

&&-rz>i/*)zi>m£mmfimftmzmwx%%(DXs TFTif®M« 

II 8 T*I±S/ U 3 >i&©±©l6«I&&fi£fci:*> U n >B©*£&fl;©&T-?To 



WO 97/43689 PCT/JP97/01618 

23 

%MLxt>&^ifis miottz&mi lt^tioi:, ^m^^mum^m^ 

D^>^'J7-Sttt5»ftCH Sttfcffcl 0 Om lfefe*3^S//g-CDP 2 0 
5S^-T*SOGM*^«i13!l^^Ki:LT^ffl-r*o c©ii£, 13 2 ©g 
0 5 (I. ^©^M£G^U ^t>^-^102J:^i«$: 
**R±t§g*-rSo £ 1 0 2 JC&^T. 0tefit*sftl 0 0 0 r 

pm-e£te£®*5"rS£fc-e, H&13I3 SOGliilXISl 00 OA0lf* s f|f) 

co^w^^^Kttx mi©jft«iaspi o 3 ax 3 0 o°c75S5 0 0 

°CT'gMM£tU g(^;b%©P 2 0 5 fc^tr U >A*7Xl^5o U>^"7^M 
#BJ$£tlfcTFT*t£i£. ^20^IIS15 1O3B{:3dI^, -5>:T7x-;i, 

SI Ott0 3C#Jfc**:J7U*S©TFTT-x tf^&IKl 4 CTflMfifcffll 1 



WO 97/43689 2 4 PCT/JP97/01618 

2&B&$tl. Z<D±lZi/ 1 4#;t*-:=>$ r £*iT^So 

mi 6&?-hmmi s^-7^^iz^^^>v^^ti, v-x • Ku-f>fc& 

ia^U3>tt©V-^ . Kl/-f >fc&**»l 4S, 1 4Dfc:ftUTJBl«*ti*« 
U >#Sffiifi«C £ K> mt^> U 3 K&fffc ts h JHfcj&s 1 K Q /D&LT 

fc^Blt:«t**iaiieaitt*SJ5JtLT*» «fci> ^tt&^tf&JfrlgS 0©±C|ff 

aass-cfct. &mm#2miztebmmm*mwiz&vzy-zi&t>f 

ill lt±EI4t:*fj5&1-*jffi^^^S©TFT-C, #7*g*fi3 0±t 

* • KU-f >fSttfc&*^£f8U«3 3 S, 3 3Dl:ilt, mHH&mBktLXJ& 
$£ft£o ^W«5^#*e*«5 4A«MteRFlfflO»«lS$*i*i:x ^M4»^**6 
»£*l>JBt5 4*(C^£tl£ 'J>*s@ffi4fi«{3«t ^lulB^Un>M3 3*£J6tftU 
^- hfiift** 1 K fi/DSll©NSO • KW>f8J&3 3S, 3 3D#B 



WO 97/43689 PCT/JP97/01618 

25 

i:^t§§ 6 Ell, B2©^tt«eSPl 0 5 tz&WZti 

mXi£. *m8 0 - 1 0 0 AOiS^i^^^^t^^-^-^h^xv^i:*®^ 

-frfefe©*, * \Zy3 — $ 1 0 2 «fc <5Ste±{CP±tb1-€>o 
StR* 1 0 0 0 r pmTag^tT-eoiW^SfeJil^h'yn-htSo £ 
£>(C El 1 0 3&£^&l2l2GDSg 1 oMIgp 1 0 3 ACT^ 2 5 

©aStt^fctts fOIJ^CAu, Als Cu, Nis Co, Cr, ITOftiTtf 

o 2t. tmm&i o 3^ititm<D^mm^i o 3Aii^i4*"7#B^(:t 

ICi^llll BI2©^2©^filS3Bl 0 3BtTs i^*«i*3 0 

MMttts^h^-ei^o i2®Migp 10 3BCT, 7>r7--;i/ 



WO 97/43689 PCT/JP97/01618 

26 

{is *r«K >^->Ai:^Xt^yD- ;i/ttJt 9 7 : 3 (Dit^X 8 

m/i to- 1 0 3D t-&6 0 m^mtLxit, m^>^t?Atmm 

*Xfc©Jt#9 9 : 1 fr£ 9 0 : 1 0 £ 7?©«H t & * b (DZ&mt £ Z 1 1$X 
H©^***** XfcT>3-* 1 0 2CT*tR±fcttffi£tl N $ £ K3£tR£ ISIte 

£b£o lf> EI2©^ 1 ©&«igSS 1 0 3 AlZ X. 2 5 0°C~4 5 0°C(DQ% 

'p&z^amm^mwitpx 3 o#*»& 6 o#©ig 1 ©m^frofco g§ 

2©MLTO 103BCT, 2 0 0°C~4 0 0 °C©7k^^##ffl^^T- 3 0#rt> 
£ 6 O#©SfS2 0*M!UI£fT ^fco W#fi£##|Bfc££*u 4 

wtiMt'»mitm(Dm^m (itod ±i3^MS(Cct m 

^OI TOIKO^-Hafiittl 0'~1 0 6 Q/D©;*-y-t*ifc3#, gfll3^2© 
d©M^I T0K©Bfft8\ 0 5 £fcttEI6fc:^-rgit£J;oTs 1 T 0 

mtmifii&iSiELt&'C >^-r > izxwife-r % z ttfx % % o zv&otz-ttiitM 



WO 97/43689 PCT/JP97/01618 

U I 

o 

coMfc, Pd/SnCDlg«*ti-*3-B\ P d £#fm$ -^MS^t 

•5 o 

TO£®lC*fW£ftfcPd#. N i(;:g&c*tiTN it y ti 

1\ * ^ 5 A,!^ Ifc^ii^ l^i^t ^fijfflt ^ 5 o g]14(Ci3^Ts X^ 
-^3 0 l±tSSi3 0 2^ti^tlTl^o U^X HM&{£^SP3 0 7 
^5,^3 0 6 fcilLT^ h* 3 0 4C#t*S£*i3o M± 

^ K3 0 7(c|S:(t?>tife^©y X;U3 0 5fr<b, mm 

3 0 2±£#1&K£<© b 3 0 3 UT£#£;h,*o 
y X;i/3 0 5CD!¥*Birr@EI£l!] 1 5C^<r 0 El 1 5 tt^f <v h 7*U 

oT^So U^*httADP®3 1 1*»5>0U&P3 1 2 S^U^t t^-f SP3 
1 3(3r§^^>c £ft£3 1 5{;tfltl^fx^3 1 4 <fc t> a£fc 

«Mfi3 15#t&§* Kf-f 3 1 3(Dfom&%i,')>$ltz\ZmntZ>o 

^ttf-f 3 1 z<Dfc%LWto'j>tz£%szftB2 1 6 e> nt m s *u ^ttf 



W ° 97/43689 2g PCT/JP97/01618 

-f 3 1 3<DimifimiiatZ££. US/'* H±«£n3 12*^ttr^3 13 
tc£&£ft£o 7X;bP3 1 6tt0|*fcf|gi 6 iz^tX o £ 2 &7cftfc*ftfflffi 
aiSftT*!), EB1 4fc*LfcJ;-5fc: N 3 0 2 £ fctt^-r 3 0 4 # 

«Jif^lit4Ci:i:«koT, Meatus;;* H*fc*:fr3*is 0 

Ell 6CiH^, yX;WP3 1 6©iB^lt'y^{i, ttSi^K^p 1 AJfti o 
Oum, «E*ftt:y^P2A«»mint»*. JXfrUZ 1 6©Pgttftl 0//m 
0 0/imt$.5 c -[e]©PiffiSttgfc 1 Ong75S»l 0 OngT, ttft 

htt c Mr £*i yx;u3 o 5 frt>Q±&zntzmm±m 1 0 0,am 

©PHBT**. U^X h^SM^Slz^-TSil^li. fulfill h 3 0 3©E* 
* < x JXtoUZ 1 6®OgMK* h 3 0 3 © f y ^(3 J: fcflJfflqTHTfe 

®t K y hmzmttZhZtzto, h'y h 3 0 3H©L/y^ h©%^gfl#lzi^* 
h «fc ^ K£«*#a&W*K|l)lEi*#;h,« «fc (,n©T\ 1/ V7, Y %®jm 

'J^ <T5Ci:^l50"C^ 1 0-2 0/*mli©»#©/<* 

77^x^#^g&Li&M#^£&£o TFT©r r -lf'f>;i/-;i/AJtti o u 
meftT»n«, ^©*»»IBfclfi*»S©»«^fiSttj|!f*|i^t>*«c: i:C 

%SB. ^y^>^*«SttfflLft^*S^*«©«^Rllfei:3!j:4. IP*,, 
*«W t: iSO^yi^ ^^©jSfr^^a fc. u - if T--;u$|g^ ^ > 

7*T--;i/^M^h*©Mg^g©^-trr^^^^gA^jiiT^-5©T-fe^o 



WO 97/43689 PCT/JP97/01618 

29 

zvm i mwiTFT7^r^77 h u ? zmzzmizmf mm? 

^J7>*m%^tztK n^T^T-A 77 h 'J LTM I M 

-£JI) < MIS *>U:3» &£©fl&©2*r? N 3iStf^£ii 

T^ttr^f^H^, DMD (^^^^ f;W7) 

aH3ttBffi©-SJ£J£*LT^i-¥®Ek EU9&, *©i-i< suzffii-ra 

Ell 8*«tVSl 9(Cj3l^ r£Hat^£l®ffl©T* 4 77 h 'J^XM 
4 0 0li, i!ili4 10±i) s f-^iSn ) S n + 1 — ^SiSGm, Gm + 

i tizxr>xmm<Dmmmm4 o 2 cgiBis*^ &H3fc«**4 0 2<d&*iz 

«UliTFT4 0 4#S$£ftT^£o <I©TFT4 0 4tt, V-»4 1 
4 £ Kl/-f >fg*$4 1 6 £(Dmfc^**ft%&&TZtz&(D^**)\'ffit$ l 4 1 7, 
l^5 L -V^;U^^4 1 HZf-h&mm* 1 3*^LT^f4y-h««i4 1 5 S 
»y-ht«4 1 5©aiBffl!lfc:BBR*ixfcJiiai*6«fi!4 2 K gflffllMHU 2 
1©D>*? h*-;i/4 2 1 A£^UT V-*f£J£4 1 4 CfcaittSMifcTS V- 
xm^4 3 1, $£VJPM&ftJI£4 2 1©3>*£ h*-;U4 2 1 Bfc^LT h* 

>^$4 1 6 tB&wgai-rs 1 7omt>t>tjiz>mmnM4 4utit^ 

V-Xii4 3 1 lix-^JUS n, S n+ 1 -©-SB-e& ^-hM4 
lSlitfflIGm, Gm+ l-©-gflTfc& 0 



WO 97/43689 PCT/JP97/01618 

0 U 

zzx, wmnM4 4 at, v-xmm a 3 1 tmm. mm®, 

i®^m^4 4 li± x r-^^Sn, Sn+ 1 fc¥fr&*US»4 4 1 A, 4 4 
1 Btfr-^IISn, Sn + 1 «t D^3&»3&t)rtiftlt:fi[S-r*«i:-5t«^^nT^ 

& o 

BI2 0 (A)-(D), H2 1 (A) - (C) it s *|««07^f -f 77 

(A) izmTJL-Slz. ^IS4 1OJ:lTiflffl0i7iJ*ij3!j77$ffl^§ o 
Sf> ««S«4 1 0ZmmtLtz'&. mmmfa4 1 OCltCVDS (Chemic 
al Vapor Deposition) ^PVDS (Physical Vapor Deposition) 

i:^(iiE.CVD^ (LPCVDi) -^T^X C VD& (PECVD&) 
1«> f&&£&4 1 OC^giftS^tt&^a£tR^ii©»#j£&£fc:J; D^lfcT 

TF T 4 0 4©f&i&Jf h&3^IM£CDv >J >K& £©¥$f*K4 0 
6 £ Brief So ^©^**IS4 0 6sbCVDffi^PVDSt«kD^fiET-§-5o 3 
<D£o£ UTf#e>ti§^##:!i4 0 6 ^©i|7 : E;i/7 7^^'j3>ii:L 

EI 2 0 (B) C^-r<t9t3 N l/-if#&£©#3*x*;i/¥--*fc 

^^Sffl^t*»#K4 0 6 ^/^-r>^u S12 0 (C) -5 
£tt©¥3|tf;jBI4 1 2 h1->5o *##J14 1 2tz^^-->^bfc«tt, PVD 
^CVDS4^y- h«feiiI4 1 3*Bl&tZ>c 

ti5o r«*Efcfca&JK£ii«Ufc&* 0 2 0 (D) !:^tJ;9i^ 



WO 97/43689 PCT/JP97/01618 

3 1 

f- N *#frliil4 1 2C#LT^ifs&tK*>£#AU V-*8Ui 4 1 4 & £ h" 

b-f >fg$4 1 6 ZBf&tZo ^WftM *>W&\£titi:frv 

ii4 17^^ 0 C©73&T"&, ^"-MI4 1 5#>Ttf>iiA©v**fc& 

> v± A ^ ^ ^ ffl V ^ T Pif li O ^ ^ ^ ^ > © <^ ^ r£ A T i> ^ ^ > * T t> a ^ ^ ^ if 

IR£ft£itE#0. 1568fi©*^7>f> (PHa) J p^^"^> (B 2 H 6 ) 
?±A^^©7k^bt)£ffl^ ; i>o 

EI 2 1 (A) £^T£-5£s '>'J3>iM*^^51MI4 2 1 
SCVD^^^IiPVDgt-Mt^c <f #>&Ai:Slffllie«H4 2 1 ©Ss£ 

fttc N El 2 1 (B) ic^iot, JPf3&ftfl£4 2 \(Do*>. V-^M4 1 
4MFl/^ >^^4 1 6Ci^t^feIt3>^^ h*-;U4 2 1 A&£>*4 2 

y*JBfi£L£&. -^UTx 3 UMtSo £© 

&(c, El 2 1 (C) (c^Tct^C JH»f&ttl!g4 2 l©aiB±#fc:lT0JK4 

if£ffl^*;:i:#-e#So £©£2|£ffi0JT?g**m, £ 1 £IJIi0Si:l^«£, £ 
«K >s;£Afc*r«i*Xfc#**>D-;i/*lc 9 7 : 3 ©it^T- 8 %K£<*nfciS 
#©&© ^mibxH»it^ttlS{©^p a n^ : ?f*ITOMI/I 



W ° 97/43689 3 2 PCT/JP97/01618 

to-i 0 3D x-$>t), ®mmm4 1 oomhri (mmmmm2 o©^®) c 

*X£©i£#9 9/1 fr£ 9 0/1 0£T*©iSH£&£&©£$ffl-rsc^# T 
iibfei, MS ^fT-5o :oi:llMftaTll fc 

2 5 o°c~4 5 o°c(D£%n<&z>\,Mzmm%mn*-?: 3 o#fre> 6 da 

©18 1 ©#Ma«Sfxo fc*. 2 0 0 °C- 4 0 0 -C<D**£*£Haiif ? 3 0^ 

fc®£®mfc®<Dm&m (itod #Sfft£ft* c ±immm.iz^y)^ mm& 

|()5 0 03j->^hD-A^J2 0 0 0^>^hD-A©I TOM, h 
ttffiffl 0 2 Q/D-1 0 4 Q/DT\ 9 0%fiLhi:fc»K s*«&4 

4 i^uT+a^tat6$iix.feiTo/!i^-r^ci^^T-^^o mi(Dmmm&<D 
nof&vis-vmmti o 5 ~i o 6 q/d©*— £2<z>*mm<z> 

£^>-h£*nJ;il 0 2 ~1 0 4 Q/D©7|--^^T*f£Tt-^o 
£©«fc$£LTITOJK4 0 8£JBfifcLfc«U \,T* mi 9(=* 

■r j^k, @$s&4 4 i zBf&tzt, &mmm®4 0 2ctft4 0 4^ 
4*ffi»r*iK. iiii4 4 i h^finiste (Eg^*r) ^©figcMA^tvT^ 

«t«i:*fcoT, lti^7t^>n-f 
fc#j*K8J:iitf % EI2 5 (B) C^fctol:, illi4 4 1 «| 

mtztz®<Dmvi£tziz^-z h#©g*u&£, iirsi&j^ji4 2 1 ©a®(c^ 



WO 97/43689 PCT/JP97/01618 

33 

©&l^¥-fi& 18**184 4 1 ($*&) *fl£fifc"T*#3©-^ ^ ^££&fc*7 
x.<5hhfc£, iJM-^f-;i/ h M>r>©$B£&£*l»ifcT?§&o iot, d© 

£nc*fLTEI2 5 (A) ©£?£, BS3R«ffi*^^y ^ ITOI45 Ofi 
$f £h> I TOI4 5 0&Bl&£tiZW<D&m£fte>-oX7>rty 

* I TOI4 5 OifiBtfLZtlXLiLSo 7,nv* I T014 5 0©MHcB/&£ 

;b4 2 1 B££T««>&tr«fc-5 CJ&fifcf £d 3©T% *£tcBlng|5 

M-T>©Jj5*Bi:&ao lot, HI2 5 (B) (DX o tzm^ I t omizrwrnn 

mi 4 1 §ffMts;t^fflt-fe5o 

g]2 2 J±, m&m.7ji&WmQ>79T4 h U £2&tE£KItf&fifc£*iT^3 
HJSfiiao-gPSiS^UT^-r^iB^ 0 2 3tt, ^E©I I - I I ' «t:*B^-r 
£fegT©»T®ElT-fc&o 

H2 2^cfcz>*Ei2 ziz&^x, m3<Dmmmiz&zm£k0.^$iW%(D7?Tj 

77hU^^Si4 0 ^©MI^WxEtjg^ 0&2©^»iJ©-7?^ 7^? 

T, TS«Uc<i«-r-5TJiillJiB8ilfi*«4 2 1 ^ iT§iimi4 2 1© 
^®(3^^tife±jffIJlTO^4 2 2 h©2Ji«Jii:LT^*o V 
-*mii4 3 T®fIiJlF^i£&i£JJf£4 2 1©M<IJM£*U -FJBiWJBIffl«S«R 
M4 2 l©u>^^ h*-;U4 2 1 A^tTV-^««4 1 4Ci^Hl 

cnCWLtx @ft*ffi4 4 Hi±lffliJgPM^J!I4 2 2 ©aSfcBfiJtStU 
±fl0!IJlfIS&*M4 2 2 *3 <fct5TJS«IJHBBIfi»J» 4 2 1©d>** h*-;i/4 2 
2 A£:frLT K U-T >1S*S4 1 6 C*&Wg&&LTl^ 0 C©<fc-5 £BS**fi4 



WO 97/43689 PCT/JP97/01618 

34 

£*^T*k Biti4 4 1lt r-^iSn, S n + 1 tW-fiti: 2 i2©#ffijg 
44 1A N 4 4 1B#, W&a^ratJfc^T^-^igftSn, S n + 1 

■f sjiatBfiJt^nTv^o mmmm4 4 ii^Gm, Gm+i 

C¥fT&2&©*JBtt4 4 1 C, 4 4 IDAS, »8H*flflCi3^TjfeSI6Gin f 

Gm + 1 (D.tfifciiLW-rz&olzBl&gtiT^Zo TtatD-ibs @3R®I3I4 4 1 tiu 
^©-SlWx-^jgSn, Sn + liJ:^$«Gm f Gm+l(DiK«^ 
Tl^o t^Ts iSSm<i4 4 1 CD 4iSCD^mi^4 4 1 A- 4 4 1 
£Sn, Sn+K ^lUGra, Gm+ 1 iiCP^Cji, jaTBRffltf&t^o 
r-^^Sn, Sn+1, ;£SiSgGm, Gm+ltt, ^-ft£>g##7"7 

:o«mT^7 h 4 o i©«jfi^astt. H2^jkMTSi 

WLfcB!2 0 (A) -02 0 (D) 4*ftiir*. ^3T% ttTOiftBlTIi EI 2 
0 (D) fc^-rxJi£fT ofcWROIgto^t, H2 4 (A) ~ (D) £#Jffi 

£1% IH2 4 (A) E^1-<fc-5fc:, v-^m«4 14s h*l/-f>^4 16, 
^t^«4 1 7, y~ h|gftlg!4 1 3, SUl^r- hSffi4 1 5eMU: 
?-hmm4 1 5©^MiJ(c, *>U3>K<bJ!gA»^35:STJifflJiEI«fiSJK4 

2 i £cvD*£&3o&p v-Dffi-e^ERrso 

1212 4 (B) izTfiT&oiz, Tmimm$&mm4 2 10^, v-*sc 

$4 1 4fc*flM§-f *(4ft£3>** h*-;i/4 2 lA*^t«o y-* 
Ztl*>l*-->?LZ. y-*MH 3 lfcitf^-^Sn, Sn+1 
E2 4 (C) i:^tJ;9i:, TJBffi!JjlMlfi«lK4 2 1 o^iBtcs/ «; n> 
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1 6 h*-;i/4 2 2 A%B$.tZo 

024 (D) l:^tJ:oi:, JfP^^M4 2 2 I T 0114 

o 9 %mttf&m-rz>o 

fetus** u — >epso?£^c ^*^ffiv> ^> ci t&X'gZo £tz. zomznmmx**). 

m^pLtz I T014 0 9 tzoi^Tfcfcx ±iitfe^l, !f§ 2 ©MStfUSI&i* tlx 

Lfr6&£, I T0HI4 0 9 ^^-->/lt, m2 3izmt^o J-s i®^ 
^1i4 4 1 £7£j$-f£o El 2 2 £#MLTsaB3L£J:? £ N O-ftl© 

IB^tg^2 (wiJ^T^x 11^11^4 4 1 (D 4m(D^m U4 41A-44 IDtm 
&TZ>mM?£lz&UX : T-*1&S n, Sn+K ^SESIGm, Gm+lf:t^§ 

So 

(mmtfLmm izx^xmm&foi i o±jcM^L^fe«>, mi o (b> £^-r 

£&oT^S^#T-&*©#&<^J&£ti*o lot, f-^^deat^lHlfl 

*@4 4 i zmmxzzcDx. ?z>7*£feiz'rtz.z>ttt)£^ v^-zj-k 
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H*«a4 4 1S^filEr4fc«)©IT0JR*^r4t:ftfcoT. 
$14 2 l*5«t7jc±SfiiJSg|«6liijK4 2 2®d>^ h*-;u4 2 1 A, 4 2 2 A 

mit^Tt., ^©^#&iaflttBi^f8fii4 4 i (i tou) ommmmz 

TJMJil!916ME4 2 l££U±«tt«IHftj|tK 

4 2 2*»e,3&S2S«jt©SP^He«ia;*JFMLfcfc«>. u>** h*-;u4 2 1 
A, 4 2 2 AteS-r5D3ia^&<T*, UBi £©H©&^¥$IfciBJKSffi 4 

4 1 smt§4o tot, mmmm4 41^ h* >sg^4 1 6 tmrnmrnt 

«*£fc«ffl-CS. TiilP^iI4 2 1 £±flMM|Mft4 2 2 tam® 

*ffl^ti«91J5iJiS*ffl^TITO«*J&j«-r5e:h#Tf*-5. h 

zn^tii>(Dzz(D$i%wmmm4 4 1 atffl^tuK co^ciixy 
tits m2, &3nmm<D\,\rtnzt,s mmmmmcDny*? yk-ko&ie 

i*Wmm.m4 4 1 ©SfflMt:KS*SSU^t^7i/-tS©T F T £Wcgfc 
BBLfctf, ^^'liOTFTl:*^^ TJl«CGaG©fc**ttt:iB*« 

isr few * r * ci t # T- # -5 o 

m4i 
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z<DB4nmm(DM&t lt. 122011-11' mm^m3mmm(Dm2 

z<Dm4nmmiz&^zt). mmmmm4 2 oil Tmmiz&wtzTmmm 
mmmm4 2 it, z<DTmmmffimmm4 2 i<Dmm±izmmztitz±m®m 

1212 6 (;^i-^?i* s i«i2 stgKz&tLx, mmmm4 4 itK ±mmsm 

mB.Wk4 2 2(Dmffi£Z/iy?Bj&$titzZ^y* I T 014 4 6 (&m&*^ 

I T0JH4 4 6 ©||M±{c^/#Jlt;*ft£^ I TO 

Wk4 4 7 (#mt£i§Hjm*PJifS) h©2Jf$i£iI&oT^£/5T"fc£o 

^ot, I T0«4 4 7tt, * ©T»«Ut:fl[il-r*^My # I T 014 4 
6 ^^UT h* >mU4 1 6 Ct^iLT^^o 7^>^ITOI4 4 6 
TOJI4 4 7 fcH &jrtS«fc$fcHSLT^*-->^Sj££ftfc*> 

^3HJ6^iJ(z^^T h*U>f>£4S4 1 6£d>^ hT^^^I T0J!g4 4 7 

fllTftt&tf I T014 4 7&$>< I T0M4 4 6£^UT KU-f 

>^^4 1 6 Ci^iiltl^CT'v hffiffi#*£^i:V^P4lfi^ 

COi^Tfr^Th U **»«4 0 1 02 7 (A) - 

(E) £<fctf[2I2 8 (A) ~ (E) *#JSUTWWr*o 33T\ 0 2 7 (A) 

- (E) n mz3mm<DJLm*mtm2 o (a) - (d> a* via 2 4 (a) 

£PJI;T-&£cdt-, *®SlW*£B&**o HI 2 8 (B) (C) 11 H3H 

*60iJ©xS*^fSI2 4 (B) (C) h|H]-t:fe^ 0 
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M2 8 (A) & s 112 8 (B) (DMT.mt LTOUiSX h - >Bf&X*3£ 
^^1-^.02 8 (B) C^tv-xil4 3 1 -X&ZBf&T Ztz® 
iz, M28 (A) r&T)\s*-^I>m4 6 O^/W^&fZj; !)MIT^^ 0 
^©gL ^©TVI/^^AjgH 6 0©±£, ^^-->^ntl/^XF?7^ 
4 6 1 WlTl^, M£t4 6 1 *%^T7)U*-?7&m4 6 0$ 

x^^>^1-^c:i:-e s 8 (B) Cmt£olzv-zmffi4 3 lfc^tfx- 

&lz s IH28 (C) TH(ffil»HI6<8JBI4 2 10*jBtS/»;D> 

^tM^e>^^>±liiiJlP s ^ljiM4 2 2 £CVDfcfc*^ttP VD8rt*Jgfifcr.So 

+^e.»«FK©»fts.s*i6LT^A-r^>cDtstt{b. ££iFJiiig«&ffig4 2 0 
(Te<nsra*e«jK4 2 i*>«tti f ±a{a!Jiifflie»K4 2 2) ©*&§$f#>£fT9o 

TliiP^I4 2 145J;V±S{W®SlieSIK4 2 2©?*>, KU-f> 
MM4 1 6 CffiStSfilCn h*-;b4 2 2 A*Mt5o 

E2 8 (d) £mt x oiz^ rmmmmmmm4 2 i&&v±mmmm 
mmm4 2 2fr<b&z>mmmmm4 2 o<Dmm±mz^^^^mizx^x^^^ 

ITOI4 4 6 ZBf&tZo 
m^X,m2 8 (E) izmtkolz, X^yMT OJ!g 4 4 6 (D^M±iz^^i 

ITOH4 4 7 (mmvtmwmmm) zmmtZo 

ZL(Dm^I TOI4 4 7©JBfiRJCfcfcoTttx W,\ -mznMmtm-oru 
CO^i^ftaTlt fcfc*«x fi&#2 5 0°C~5 0 0°C, #£L< 

*±2 5 o°c~4 o o a C(D£%tp&z^imm^m®^stzmmK&nm% 
^T-3 o#*»£> 6 o#©ig KD&mm mm zn^tzm, s&#2 o o°cw±, 

L< Ii2 0 0°C~3 5 CCOTkaR^OSTcttUfflmfti-C 30^t»60^ 
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©«s*x mmtms o o^>^^ d-a~^2 o o o fd-ao^ 

ITOfil4 4 7fcJ: N ->-h^l0 2 Q/D-10 4 Q/DT% ftj§>W# 9 0 
%Ja±fc&tK 7s)^v $ I T014 4 6 fcfcfc£+#fctt«&£fll*fcii*M4 

4 1 fclflfifcr a 

lA^ic mmfefti o o°cwTt«c**T«e«ntE4 1 0*^20^ 

££4 1 Ofcfft&gggfr&^fW-tt&tHTo dCD«ta{3. lfi^Ste4 10O 

£K±T-££©-es M6*nE©'h*&^I TOI4 4 7 m^t^SSS. 

4 4 7©flK<b*IWltf -SfcftCl* 1 0 0°CWTT*fc3C Da* U>o 
ft I T OK 4 4 7 0i:b^ialiM^©S$^^^* J ^^^f£<^^©T-, 
*t«totf*I TOI14 4 7 ©HKftA»je * -5 i:Jtfita*sii^T So 
~ ©<£. -5 £ UT7^ y^IT 014 4 6 fcitF&ft I T 0/114 4 7£ff2fifcbfc 
EI 2 8 (E) J: o I: U y 7 b ^ 4 6 2 ^*ie>£-fiL 

TItK^-^H B r ^ £:"©.x y ^ >7It> ^fcliCH4^i:"$ffli^; K^^xy^ 
>^(cJ:D^^-->^UTs 02 6t^t«katv i®3RS«i4 4 1 *SfiR"T*o' 
:ntJ:Dx #IB^^^4 0 2 ©^ft^ftCT F T#mfi5c£ft6o ft^T. ^jS 

* fc *H«JT ®**« 4 4 1 * C & o T ttS£ft I T 0 m 4 4 

7£ffi^TU& 0 Z<Dmfi&m&&®£&!&&£.&tiX^Z<D'e. EI3 9 (B) 
tc^T £ftl T014 4 7%«fiJc"rSfc«>©^3K*fct±^-^ h#©§> 

ft#B\ n>#* h*-;i/4 2 2 ACjgHUT^Cfc^W* I T 0JH4 4 6i 
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®©Hfl&££;*A-xfc:J!«>So *fc N 4 1 o ±cm^T^> 

b, I T OUI4 4 7l5M&i:fcoT^3S#T?tt*©#J¥<, flgp^&oT 

v^*«^Ttt*o^*<»riE**i4 0 tot, x-^ii4 3 i fcjggt-stsa*, 

®iti4 4 l©3t®££fl££*i&i,> 0 £g$4 1 5©±^{|iJ{c^^T*f5l^T* 

--#0 3 9 (A) <ZU?£, iSi3R*<S*X^y^ I TOfflt4 4 6©*^fiR1- 
5t C©7M^IT0I4 4 6#B$£ft£®0|£gK&£oT:*^* I 
TOJM4 4 6W^ntlS^o X/W* 4 6 <D&®fc:S$£*i* 

^IT^tTLJo. Lfrbs Xrty* I TOM4 4 6 t± x n>^^h^-;i/4 

J#£*iT L£ -5 0 ©dan T^^7t>^h'JA-7f;^F^ 

^4^JS^J©cJ:-5(c N ®3R*ffi4 4 1 i: v-x*ffi4 3 1 i:%Pf3&*jl 
Pa^cS/&r£;:>£gi$fcJffig^iJjg4 2 0fc2JB*a6i:bfci§£tii N 
* h*-;i/4 2 2 A©77^^ hJt#*£ < &3# x ^ I TOI4 4 7Sffli\ 

I T 014 4 6fct£*j I TOM 4 4 7 (Cfcbffc LT U i/*7; h ?7 
*£0®^t£#I^h(,^MipJC&£# N *H»iJT"tt N i$ITOI4 4 7© 
SiStcu^x h?7^4 6 2I»50T\ >^tt£#<g< 
?MJBj&fc£i;fc^o ^ft&v JS»ittl^^->S*»oii3H*ffi4 4 1 §«|jeR-eS 

So 

$ 5 mmm 

Bfe^tlT^SliJRfStSO-aJSlfe^UT^r^iBEI-C* HI 3 Oti*© I I I 
& 4 ^Jfc m b &ft t %> SB % l z -d T & (HI - CD ft £ ft L T ^ *l 5> <D aft B£ * # B& 1" 
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&4 0 1 fc, %&&&fo4 1 0±i)5f-^i4 3 1 1 5 i:CcfcoT$$ 

©ii*fS«4 0 2 CEiM*^ *®^**4 0 2 ©£■<?£# LTfciTF T# 

:o^5M®|jgl:i)Ot^ ^©^Sftu^r^ Mi^t^ I TOM 

c©»5Hife09A«m4^11IWi:ffi5tr*^ii, y * I T OJJi 4 5 6 tmiv 
I T014 5 7 fcfci, f^-T^ctatcSiJ^C;^-- >^$£*lfcfc©T'&3 

T 0114 5 6©^fiJcfg^J: H£<*ot^5 0 

3dT-x ^411^©^ at, To/nth*^* i t omtzm-om 

f&totK ^^^X^lt *ftfc©ffi#£©cU^*ij I T ()&©£©£©* 
l/y^ bV**fc©ffi5£tt©to£{,^yty* I TOlCli^tJ 

^^*^fiJt-r*^5^r*o UfrU TOI^/^^ I T0iI©ffM 

fc©f&*H4#«fc^£tf I TO«©M^-->^«SASft»fltj^M^->*^-r 

^©.fca&filfifc©^*^ :/TbU**&«4 0 l©Kat*&tt, IMHWJ 
T-MLfc02 7 (A) -02 7 (E) U 0 3 1 

(A) ~ (C) ©Xg^±tii-r^>o ^C1T% ttT©iJi^T-i±, HI 3 1 (D) izfjk 
tlgWf^ClgO^Co^Tv 0 3 1 (D) ~ (F) £#!SLTittH8f *o 
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at* i2i3 1 (d) (c^-Tct^ic, Tmmmmmmmi 2 i&&u±mmmm 
456 (gt&^w^m) £^-f£o zz^rfDnm^m^mmmtmmr 

o 

->n§o -T&t)^, 2^**1 T014 5 6*Bf&Ltz'&, S3 1 (D) £ 

^-f<fc-5t, i/^x h^^^ 4 6 4 fn*/^-->m» 

i^^hY7H64 Siffllt^^'^ ITOI4 5 6 ^x-yf>^U^ 03 3 
1 (E) t^tiot:, S?Mtti4 4 1 ©Sfifc^j^au 

* I T014 5 6 ^ito I T 014 5 6 <DmWW£.m4fi I T 01 

4 5 7 *Bf&T2> 0 C©^I T0K4 5 7©Bfi£t:fefc 

I©J;^{:ltMIT014 5 7«lf;l, 13 1 (F) C^ti^t^ 

cfcot, iltfli4 4 1 £ff$fiJcT3o 

COKI5|lllg0!l©«jat:*5^T*x H4HllB0ll©fltJfii:PI«©»***"r*c: 
fc*»-C*4o ttfc, Kl/>f >jg«4 1 6C3>^^ T014 5 7fcfc, 

* I T0Jft£]tttUT©:3>** $5H;flg0iJ 
I T0HI4 5 7Jifc< * I T0i4 5 6 ZftLZ KU>f > 

H$4 1 6 tt^iilti^©T\ n>.** h&tfttf^^ix^M^ 

mm-zzzmtiifiibZo ttzs i T014 5 6&n<x&^izto. tzt 

n$-~ >^££P$#&1^ ttzs m?-->7'ffi&<Dlg i ^m%iI T0M4 5 7 
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fiJt^nTl^l!*fS«©-fflJ*i6^L"CTx"r¥iBSx 03 3«, *©IV-IV 

^isc^&i&saifcs&fri T014 6 8 (mn&mwmfim) ti. 
zomti 1 t 014 6 8t±s Tmwmmmmm4 2 1 ©^sc^w^atct d 

4 2 2©3>** h*-;b4 2 2 A£^ UT«ftW£jg*fc£ftT^"5o * 
l&m4S4 6 6l£T/HHSJlllBl&»IK4 2 1CD3>#£ h*-;u4 2 1 B'S^LT K 
U-f >^tjj4 1 6 £tt&tt£#IS£:ftT^*o ^ -Ts @&Stig4 4 1 «\ ^© 
TJiffl'JlC&M-f S^S^ 6 HU-f >«*S4 1 6 Cl^gilT 

^©«t-5fe«^©7 , ^7 t -f 7*T h 'J ?xm&4 0 1 ff54©HM 
0iJT*l&BJ3Lfc0 2 7 (A) -0 2 7 (E) C^-flgtfJtjif-So «T 
<DiMT*&. 02 7 (E) Ig©&CfT"5Xg©at£o^T03 4 (A) 

~ (D) £#B3UT8BW-f So 

034 (A) C^tioi^ T€@JJllISI&ifS£S4 2 I©?*, V-*TO4 1 
4 25<£l>- K W yW&4 1 6 Cffl^1-*<aigt3zi h*-;U4 2 1 A, 42 

£Aj3£4 6 0 (3MB£*^y*JK/&JiII!D £*/W*B$T£o 

7 0£Jfcfi£U hTX^ 4 7 0 £ffll^TT;i/ ^<i? AJJg4 

60§;^-->^t5. CKOiBSx 03 4 (B) £;j*"fcfc5£x 7-Xfi4 
3 1, ^-*^ s £<fcV**^B4 6 6 *EB$^fitr*o 

0 3 4 (C) IZTntXot, Tmmm?£fi&®if&4 2 10iSC«>U3> 



WO 97/43689 PCT/JP97/01618 

44 

KC, 034 (D) Cw*J:Sfc:, TJIfflffRNfeMU 2 1 ,fctf±JBttJilHI 

mmm4 2 2frt>uz>mr&mm%4 2 o<Dmm±mzm^i T014 6 8 (mm 

ZOm^pI T014 6 8 0MCfefcoT^ lil^itttTMU; 

*tis^^-->^Lt, Ki3 3 (ctt< r ct a wmmm4 4 lzmmtZo 

C©0R£4k EI3 2 *»€>to*»SJ; ? (c, f-^SSn, S n + 1 efctf^S 

t$4 0 2©g8P*£#S<fc*K ^ffi£©2£©&t\S|ZiB&ii**;fg4 4 1 £B&JoT 
£3©T% ^ \Z>tf&&$Llz1 : f*.2>tbbtZs UA-x^^h h'^'f >OM^ 

£fcx &ftITOm4 6 8fre>U&mm*®4 4 liiz/iy* ITOmi&ZlZ 
irbf&LT >««4 1 6 (^'J3>i) h©D>*£ hftljt*sjfi5^#fi|RlK:fe 
3©^6©HJl6^JT(i^^I T 014 6 S&XJtyfB&LtzTfr^-t 

^mt^ta^>^mmm4 6 6 £^lt k u-r >m&4 1 6 cmftttgasLT^* 

&ik $Iffi^T'(ift J Iti4 6 6 tlT7;Kz^A$iOfe^ ~ 

^ ktnm&&mt<D 2i«i§*iii4 6 6tffl^n«, m^ji toi468 

^ U ^^>^h*©^ife^^{±T;i/^-^A(zj:bLT^b^*i(c< v^^to, mm 
Z^miz^tsmm I T014 6 8 tWtMisTbmtZtiZZtifitji^o ZhWL, 
*Mm>&4 6 6 tmttl T0J14 6 8 h©n>*/7 h j£tf[£fB; < §oc tftX' # 



ss 7 mmm 
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u C ffl M T % © m n hit* * £ o 

£©&7|Sifc0!lfcJ\ Ell 8St>*Hll 9(C^t^2HWy®^§^L^ 
ttffi4 8 0 C«fc I TOM 4 4 1 KU-f >1S*S4 1 6 t<Dm%&}&ffi.ZW 

1^114 1 0±^r r -^^4 3 1 hj£g*£4 1 5 i:(3j;oT^m©i®^^^4 
0 2 £Kitf&fi!c£*U #ffifl^$4 0 2©=&^£ftbT&TFT 

©*> 'j3 >K<bm^^*»e»&oT^*«, 

£#1 TOHI^e>fi5o^iimm^4 4 Hi, ^©TJiWc^TJl TO*iM4 2 

4 1 &4>ftfHBffi4 8 0 *ftLX K >ffiW,4 1 6 £*£l$j£&ffi£;h,T^*o 
^$imiS4 8 0li7;K-^iIt*^ ^ jfeiSItt^fti^t, ^© 
Bi&mm±?>*? b*-;u4 2 1 B©l*|gBi3«fctf*©HH©»lwE££;h,-C^ 

o 

-©^7^WJ-eii, iB^*M4 4 lfckv-**fli4 3 1 tm- -©JPF^ KfllfiJi 
£*IT^S©T% Ctie>©S^(5]±A s ^il&U^^ck9^iSm^nSo (H3 5, 
El 3 6#HB) 

^©i^aflisa©^^^^ h y **atR4 o 1 ©bus^i^ smuwj 

T"a&BJibfcE12 7 (A) -02 7 (E) £^TXg#«Ha&irrao ^-"^ & 
T©a»0^T*(is I22 7 (E) C^f Xig©&tfT-5 xg©»fc:o^TEI 3 7 (A) 
-S3 7 (C) S#fiSLTittWr*o 

El 3 7 (A) tZ^fi^Cx JHffll|i&»J«4 2 1 ©?*>, V-*fB*$4 1 4&J; 
t>*Kl"T >^*£4 1 6 {Cffii1-4<ftllC3>^^ h*-;i/4 2 1 A, 42 IB* 

Mti» v-*flMS4 3 i:fc<fcV^-**a*^i£r*fc«>©7 > ;i/S-'!? 
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AM4 6 0*ZJiv*Bf&Ltz&, 1/^7 7 0 Wt^o V 

(B) £^*J:-5fc:, V-7tS4 3K ^-^gl, *iV*«Sti4 8 OSB 

fti^ H3 7 (C) {c^fcfcSfc:, Jiffl«s»JK4 2 lO*®<H±ft:K:^I T 
0)114 8 2 (#*t4igBJ3I?«|) ftJKriir*. :Oi^ITOI4 8 2$Mt 

fiJcU f nSffli^T I TOK4 8 2 t/^-r>yut N H3 6C^t«J:o{:, 

ii^m@4 4 i *ff$j^r*o 

£&T*££ 0 tot, 7 e>^££££fTX. 3 h 'JA-7f^h F^-f > 

SfiJtLfc I TOJK3b»?>3Q:'5H*«fii4 4U Kl/^f >mi&4 I 6 t<Dzi > ? \* 

i4 6 6, 4 8 0 £v-*®§§4 3 1 * .fctf r-ZU t mmBffc IT e> t (BJ 

(a) t^t<ta(:, m®&mm4 2 0$: KJi{PjjjfF H ^*i/gi4 2 i&&Tf±mw 

SRS&*Sflg4 2 2*»5>«fiRLfc»^t: x ^j*IKK:«t Defile Lfc I TOIfr^ft 
31iXttffi4 4 1 *>J;tf#mt$X/W * B&iP t>BmLtztyMMffi4 8 6®^$, 
±Jl<flJ/lF^8g«t4 2 2 0«ffl±CMl/t*iK £©«fc-5fc:«lricL;fc»£tc 
ttx $6 6£Jfi0yfcitoTx HOIK Wi 4 4 l©J&fiJfcfBtS£&£T-gS©T'> -r- 

8 6 *v-;*«e4 3 1 t^5Ht'Mt§:i:l:^ 
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* ttn<D ^ ? tlT fe -3 T * cfc ^ o 

fcil^Kx 038 (B) £.7jktM7>*ifM(DTFT£%^X, iiil4 4 1 

H3 8 (B) C^tTFTm »«SIR4 1 0 ©^HflO{3T%^8IK4 1 1* 
7-h*ffi4 1 5, y-h*6*MI4 1 3, *-**)l/ffi«4 1 7 SHt£© 

7t^77^>>'jD>is *J:tJ c ^-v^;i/«affl©<fi«tt4 9 0^c©jii^T^ 
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